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Testicular tumours are the most common neoplasms in male dogs accounting for approximately 90% of all tumours affecting the genitourinary tract. Gray-scale ultrasonography in combination with colour and power Doppler imaging has been well accepted as an accurate technique for assessing scrotal lesions and vascularization of the testis. Colour Doppler sensitivity for low blood flows appears promising in the study of testicular disorders. The aim of this study was to assess if colour and power Doppler ultrasound is a good tool for the investigation of testicular lesions in dogs, to report the sonographic features of lesions and to measure colour and power Doppler parameters such as resistive index (RI), pulsatility index (PI), hypovascularization and hypervascularization (VI) determining if they can be used to distinguish testicular neoplasms from the wide spectrum of non-neoplastic pathological findings. In this study, 50 male dogs of various breeds, aged between 7 and 14 years, presented with testicular disorders were selected. RI and PI were calculated. Mean RI values for neoplastic, inflammatory and degenerative lesions were 0.54, 0.45 and 0.58, respectively. Mean PI values were 0.62, 0.55 and 0.63, respectively. Hypovascularization and hypervascularization of the lesion were evaluated throughout the vascularity index (VI). Vascular signals in neoplasms were significantly intensified around and inside the mass if compared with those measured during inflammatory and degenerative lesions. VI markedly increased in solid tumours. Pathological testes were removed; macroscopical, histological and immunoistochemical evaluations were carried out. Colour Doppler showed increased intralesional and peripheral flows in all neoplastic lesions analysed. No flows were detected around cysts.
K E Y W O R D S
colour Doppler, immunohistochemistry, testes, tumours, ultrasonography is often associated with hyperestrogenism (Quartuccio, Marino, Garufi, Cristarella, & Zanghì, 2012) . Cryptorchidism is a heritable condition that affects approximately 10% of male dogs and its association with testicular neoplasms is frequent (Zhao, Du, & Rothschild, 2010) .
The association of greyscale ultrasonography and colour and power Doppler imaging is well accepted as an accurate technique for assessing scrotal lesions and vascularization of the testes in dogs (Gűnzel, Mőhrke, & Poulsen, 2001 ). In power Doppler technique, colours displayed on the flow map integrate the power of the colour signal to describe the presence of blood flow (Scharz et al., 2005) ; power Doppler is more sensitive to low blood flows compared to colour Doppler; furthermore, the signal does not depend on Doppler angle. The technological improvements within sonographic equipment and the availability of new highfrequency broadband transducers enhance the quality of the ultrasound imaging, particularly those of superficial structures, for example testis. Sonography may be considered the modality of choice for the evaluation of testicular abnormalities (Gumbsch, Gabler, & Holzmann, 2002) . The improvement of spatial resolution allows obtaining detailed anatomical images of the testis and to assess normal and pathological patterns. Colour Doppler sensitivity for low blood flows appears promising in the study of testicular vascularization. (Carrillo, Soler, Lucas, & Agut, 2012) .
Ultrasonography (US) with high-frequency transducers helps to detect and locate testicular abnormalities, allowing the clinicians in most cases to narrow down the differential diagnosis.
Greyscale US can distinguish with confidence between solid and cystic mass. Although the majority of intratesticular masses are malignant, cystic lesions with solid components should undergo further investigations. In several cases, testicular tumours are incidentally detected at the physical examination as painless or mildly painful enlargement of testis or nodular lesions with irregular shape (Horstman, Melson, Middelton, & Andriole, 1992) .
The clinical examination alone cannot allow to distinguish between intratesticular and extratesticular lesions. High-resolution US is the primary imaging modality for the evaluation of symptomatic and suspected testicular masses. Colour and power Doppler investigation shows testicular perfusion and detects abnormal flow patterns around neoplastic lesions. Several recent studies in men suggest the usefulness of colour and power Doppler ultrasonography in the evaluation of scrotal disorders, such as inflammatory conditions, torsion, neoplasm, cyst, and necrosis (Bertolotto et al, 2015; Gupta, Shrinuvasan, Srikanth, & Chidambaram, 2017) . The aim of this study was to assess if colour Doppler ultrasound is a good tool for the investigation of testicular lesions in dogs, to report the sonographic features of the lesions and to measure colour and power Doppler parameters such as resistive index (RI), pulsatility index (PI), hypovascularization and hypervascularization analysing specific criteria, determining if they can be used to distinguish testicular neoplasms from the wide spectrum of non-neoplastic pathological findings. 
| MATERIAL S AND ME THODS

| Animals
| Ultrasonography
All subjects were examined in dorsal recumbence, low abdomen and testis were clipped, and acoustic coupling gel was applied.
Ultrasound examination was performed using B-mode, colour and vascularity index (VI) was determined as the ratio between the area occupied by vascular flow and the total area of the lesion (Bigliardi & Ferrari, 2011) . After US examinations, orchiectomy was performed under general anaesthesia.
| Histology and immunohistochemistry
Macroscopic evaluation of pathological testis was carried out.
Testis were fixed for 24 hr in 10% neutral buffered formalin, routinely processed and embedded in paraffin. Sections were cut (5 μm) and stained with haematoxylin and eosin for histological and immunohistochemical examinations. The immunohistochemical staining was used to identify microvessels in neoplastic and non-neoplastic conditions using anti-CD31 marker of endothelial cells; CD31 was employed to highlight small, immature microvessels or single endothelial cells. Immunohistochemistry was performed with the ABC kit (Vectastain, Vector). Peroxidase blocking solution was used to deactivate endogenous peroxydase (3% H 2 O 2 in PBS). Antigen retrieval was performed in a microwave using 0,01 M citrate-buffer (pH 6.0). Sections were incubated with monoclonal mouse anti-CD31antibody (Clone JC7A0A, 1:20; Dako) for 1 hr at room temperature, followed by biotinylated goat-anti mouse secondary antibody (Vector Laboratories) and ABC peroxidase solution (ABC, Vectastain). For negative control, the primary antibody was omitted and the sections were incubated with antibody diluent, supplemented with a nonimmune immunoglobulin of the same isotype (Mouse IgG1 isotype, MAB 002, RD Systems), at the same concentration to the primary monoclonal antibody. After staining with DAB (Vector, SK9800), immunohistochemical sections were examined with Nikon Eclipse E800 microscope (Nikon Corporation, Japan) using Nikon PLAN APO lenses. Sections were photographed at 4x, 
| RE SULTS
At the clinical examination, predominant symptoms were scrotal enlargement and discomfort (80%) and testicular pain (10%). While 10% of subjects did not report any clinical signs of genitourinary disorders and testicular lesions were incidental findings. 
| D ISCUSS I ON AND CON CLUS I ON S
Greyscale sonography revealed a valuable diagnostic tool for the de- cantly lower compared to that of neoplastic conditions (p < 0.05). In man, the resistive index is used as diagnostic tool for the detection of scrotal inflammatory diseases (Carrillo et al., 2012) . Furthermore, some authors demonstrated that it markedly increases in patients with pathological sperm counts and dyspermia suggesting that it could be considered a reliable parameter to identify infertile or dyspermic conditions (Carrillo et al., 2012 (Volta et al, 2014) . Blood flow impedance and vascular patterns are relevant elements for the generation of specific diagnostic hypothesis (Kocakoc et al., 2007) .
Despite the diagnosis of testicular tumours is primarily dependent upon histopathological examination, colour Doppler ultrasound may indeed increase the diagnostic confidence and should be considered therefore one of the most reliable line of investigation for testicular lesions in dogs.
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